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By UNIT . ('( s SUSCEPTIBILITY BEZARING STRSHGTH EXCAVATICN EVALUATICY fOR ROAD CONSTRUCTICON ’ 5 ;
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In view of widespread interest in extending the highwa ’;| Gravel, sand, and silt. Fairly well- Actively and recently used chan- | Susitna drainage area--Barren Sxcellent, except for a Susitna drainage | Sand and gravel [High bearing strength |Easily excavated with |Good for founiation but subject to flooding or (12)Heterogeneous deposit of unstratified, [{12)Little modified glacial end 12),{1za),(12b i ' idges and knolls generally have thin
system of Alaska, the Bureau of Public Roads requested the v | || graded, generally coarse deposits. nels of pajor rivers and tributary | grevel bars or areas With mumerous | few ox-box lakes on Zarea--Absent. unsusceptible; |when frozen. Sand and |power equipment except | river cutting in the spring énd swmer and to . well-graded sediments composed of varying |moraine made up of 1§ng arcuate f:onlige;aznig' iigxegeizsztiognvaries Sg:drggv:e:{ogz:r.bggozogi gii%&%‘%ea— (si.izl:og;ﬁ:ely :ti&:l;t;'sw:ishftzzgng 3}1&1?\;2;0 g’i(ii;atill gszﬁlog :eat., are "91gl‘d"ainea» and offer
U.S. Geological Survey to prepare a reconnaissance engineer- ! Sandy leyers ususlly cover gravel or streams, maximm of five feet of 60-80 ft cottonwood trees and meander flood-plain in the| Kuskokwim drainage | silt moderate to |gravel high when thaw-lwhen frozen. Silt dif- |icing 4n the vinter. On meander flood plain or 12 percentages of clay, silt, sand, pebbles, [ridges with knob and kettle to- Moraines close to the mountains are in the local kett’,les and m (123)§ntens; in {(12),(12b)Sand gravei wg.ll flow il:\t,o ex— fair to pood foundations; depressions have
ing L___H.h°t°ge°l°gicsr,Le ort of an area through which a highway , | occur as lenses within the gravel. relief. Susitna drainage area—- rather open understory next to Kuskokwim drainage. area--0On meander | intense. ed, silt moderate to |ficult to compact but |where river mrufined between terraces, rosd and boulders, locally covered with a pography. Ridges rather sharp; covered with heaths, dwarf birch in small thaw lakes formed| raines near silt mantle and boulders high when |cavations when thawed. |a thicker peat cover and are soft and Wet.
might be located between Talkeetna and McGrath. This report Flood plain .| Some boulders in glaciated arees. Small streams Ilow in narrow chan- | large braided stresms in lowland; flood plain only; high when thawed and [mixture of silt, sand, |construction l!zmited to short stretches because layer of peat or silty peat up to 2 feet |local relief varies from 25 to (2-3 ft high), cottongrass tussocks,| on the old loess-covered | mountains. (12), |(12b)Mcderate to |thawed. Sandy phases |Both silty snd sandy |In knob and kettle areas considerable grading
is designed to provide a general basis for determination of alluviue | | Susitna drainsge area--Generally nels in the mountains. Larger beavily wooded with birch, spruce, discontinuous well drained, low whenjand gravel easy to of river channels except by long bridges or thick. (12a)Same as (12) but with 2 to 10 {100 feet. A few large glacial and mosses, Clumps of small black ’ moraines (12a) (12{3) ’ unsusceptible 01: L1l high when ti11 oastto compact necessary. Snow persists in hollows in sprineg.
road routes and is concerned only with the geological factors '| coarse, becoming finer avay from moun- braided streams in steep-walled and aspen in lowland; barren, with lenses and layers poorly drained. Slope jcompact. tremendous cut and fi{ll. On the porth alde of 12 @ 12b feet of peat and a thick blanket of eolian |boulders project above surface. or white spruce and dense thickets ) Kuskokwim drain | Less sche tible | thamed; silt ;kases ) ) (lza)Fair'tp poor for road foundation where
as they would affect construction. Once a route has been i | taina. Kuskokvim drainage area-- valleys in the mountains opening | mat-like tundra, or with low bushy . of permafrost at may stand at 2/3 : 1 the Alaska Range winter winds, sometimes of silt (loess) over the morainal material. (12a)same as (12) above, but of alder and willow are found in age area—-depth |where coarze 1ow (i2a)51{t Yow when s11t mantle thick—poor drainage, intense frost
chosen, detailed geologic and engineering studies in the | | Gravel and sand predominates in moun- to wider channels between terraces | alder and willow thickets in the ) depth of 5-10 feet. . | except in unfrozen hurricane velorities, blow down the large . (12b)same as (12)above but with a cover moraines slightly older and more protected hollows. On moraines at ?,%—pg;ﬁfrost. 3 m:erial is wet or thawed unless heaving and subject to subsiden::e
field must be made. \ (tain end braided streams, but silt end in the lowland. Kuskolwin drainape | mountain arcas. Kuskokvin dralpage Permafrost prob- sand. river valleys, possibly bampering snov clear- {12) End moraine up to 5 feet thick of bedded gravel and subdued, ridges rounded, slopes lower elevations, and on poorly to 10 feet. Many |present well—drained. Silt and upon thawing of permafrost. (12b)Good for road
sand predominate on meander flood plain. area--¥ajor braided rivers flow in | area--Large white spruce and : sbly absent or at ance, Abundant source of gravel for subgrade undifferentiated. | sand. vary frem 20 to 60 percent. (12b) | drained slopes black spruce (about small ice masses ) silty ti11 s;\bject to | construction where well drained,
The general area studied includes broad parts of the steep—walled valle:,'s in the moun-~ deciduous forest or willow and B depths greater and base course, and if screened' fo rosd (123) End moraine same as (12) above, but knob and 25 ft high) and willow, alder, and in silty phases slir; t subsidence upon '
lower Susitna River valley, a smaller band through the ! tains, between high terrace escarp-| alder thickets up to 30 feet high H than 20 feet near metal, ' covered with silt. kettle topography obscured and heath brush are common’ but 1;, of till. tha-.i‘n also to Pe v
Alaska Range, and a wide belt on the northwestern side of ] ments in the upper pieduont areas, | on meander flood plain. Mountein rivers. No large ! (12b) End moraine smoothed out by outwash channel better drained areas a’heavy stand ¢ slou hsa:nd landsliding { |
the mountains. At the eastern end of the area two possibile 1 in broad alluvial fans on lower areas and piedmont same &8 moun- : ground-ice masses. } covered with deposits. of white spruce (50-€0 ft high) ) whe.rFLhaw d and un-
sections were considered, one extending west from Talkeetna | part of piedmont, or in innumersbld tain areas in Susitna drainage. ; outwash. occasional birches with an usde;- drained :‘n andrained
and the other west from the vicinity of Flat lake. The -} meanders on the alluvial plains. story of dwarf birches and heath stable st 27; b
route west from Talkeetna could make use of the old Peters- : ! ) are present. Hilltops may be cover- o
ville Road and then extend southwest along the mountain . . ' Y ed with aspen and swales with !
front to Rainy Pass. Talkeetna will soon be accessible on ‘ . / 1 sedge, grass, moss, heaths, and
the major highway system of Alaska and this route would Well-graded gravel, sand, and 2ilt; also (2a)abandoned channels and old Susitna drainage area——open forest | Susitna drainage area— Susitna drainage Silt moderate High bearing Easily excavated with |[Susltna drainape area--Good for road construc~ wat.er,plants: Low ’thick I',ueath- !
help reopen the Cache Creek and Yentna mining districts. peat and silty peat. Susitna dr e floodplains of large rivers. Level | of large birch, aspen, and spruce (2a) and (2b) fair in the | area--absent. to intense, strength vhen frozen., |power equipment except |tion where well drained but Yad where poorly . willow~alder bruslr,l in (155)
The other route, the east end of which is already access- 2 0 2 b area--{2a)gravel beds similar to unit (1) | or gently sloping surface, no more | with a few low grassy meadows near | vicinity of Talkeetna, Kuskokwim drainage | sand and gravel |Silt moderate to vhen frozen, Silt drajned. (2a) subject to occisional floods, : - “
ible from Anchorage, would-more or less parallel the old on the sactive flood plain but usually than 10 feet of relief, numerous Talkeetna; sedges, peat moss, grass | very poor near the village| area--depth to unsusceptible. high and gravel and difficult to compact The town ‘and airports at Talkeetna, long sec— :
gditarod Tail from the village of Susitna up the Yen;na and (28) Flood plain covered wvith 2 ?o J).O feet of fine gray swamps and lakes in some areas. and willows in bogs near Susitna. of Susitna shers small permafrost 18-24 sand high vhen but mixture of silt, tions of the railread, and parts of the new )
kwentna Rivers to Rainy Pass, The latter route is 50 miles - alluvial silt. (2b)near Talkeetna is Bordered in places by a terrace In (2a) near Susitna shrubby lakes and swamps are inches in forest thaved and vell sand, and gravel eas Anchorape-Fairbanks road aliimment west of (13)Deposit of unsorted, unstratified 13)Occupies o Is wood - - .
shorter between Wasilla and Rainy Pass than the Talkeetna- alluvium, vith Ti | wade up of gravel and sand with a silt scarp. (2b) represents an earlier | vegetation grows best near small present. (2b) poor, very | and 12-18 inches drained. S11t lov ' [to cc’JmPA(:t% Y Talkeet_ga are on unit (2a).-i§211 sorted gravel boulders, pebbles, sand, silt, and a small '(t.hz)Susifna ﬁseﬁﬂwiaﬁrz Zf &3,2 vh;:lls mc:d :i:ghho ;o 6 (13) and (13a) have a (13)Permafrost In all units All units have high Hirficult to excavate |(13)Very eood for road foundation and align-
. thick silt Ri < ~ X £ ’ e n e 8p > N poorly integrated drain- present in negligible in bearing strenrth when |when frozen, Easy to ment on top of, and in direction of, ridges.
etersville route. cover - '} | sover but near village of Susitna is f}oodplaln phase and stands as a creeks. Kuskokwim drainage area wet near Susitna and in open, more than when poorly drained. accessible under silt cover in most places. 3 amount of clay, up to 250 feet thick. shows a striking pattern of aspen or ridges. Alders and e system. A few Kuskokwim drain- d- frozen. In all unit excavate with Very poor between ridges. Present Petersville
. (2v) Flood plain .| lmrgely silt and silty peat. Kuskokwim distinct terrace or series of flat | small black spruce; scattered dwarf | grades inte bog unit (6). | 10 feet under lake Slopes may stand at (2b) $= above river flooding level. Near Locally boulders exposed on surface may ridges elongate in the direction ][mmerous large bushes form under- ag ais ‘allel the age area and at ;oar:era:(ei :od n;-av 1 andmt:oui— civ et wh p:;er d Roarg in Susitna valley crosses normal to (13)
The entire area was examined by means of aerial photo- alluvium, low dr e area--(2a)gray, brovn or mottled | terraces 10-40 feet above (2a). birch and larch; deep carpet of Only dry portions are at basins. Large 2/3;1 except in Susitna village it is very poorly drained; poor exceed five feet in diameter. Components (largely north—south) of the ‘{story. Devil's club present. sure 4 pax but th hge rl t3 monss t ; " ,hi he o thawed ;qu me? o n;we id ard swales. Road is corduroyed across
graphs, and field checks were.made by F. R. Weber and terrace \'d.th sand and silt, with dark organic debris. mosses; some bogs filled with peat, | the edge of the terrace ground ice masses unfrozen sand. for road alienwent and foundation. Kuskokwim may vary greatly in composition depend- movement of the great glaciers Villovs, slders, heaths and stunt- main rivers bu e ix1‘gh e_:va ions moderat.e:l o ers " fh when thawed, but eguipment w : g§<57w s and.is A Ty -
T. L. Pdwd in the Susitna region in the fall of 1959 and by thick silt Gravel lenses locally, particularly near sedges, and forest litter; dense scarp and near the few present in organ- drainare area--Poor for road construction 13 1306 ing on U thologies present in source (which once filled the valley). ed blaﬂ'! spruce rim boge. Bogs b memene uiz . d rhvg n; b intensai].: e;cep in v;ry Sine? dog o are poo;z theﬁ‘ic ?{;a ;cood for read constructionvgn
Weber in the summer of 1960. In the Susitna drainage area, covers . | bedrock ocutcrops and generally more brush, ., small streams which drain { 1c silt. Many because alimmnnt restricted by numerous swamps areas--granitic rocke, volecanic rocks, These ridges have a relief of contain heaths, sedges, grasses tai:smme;ouz 1 e;’ Smage' P: - oggy St Y : inpes hn the mou?- irained :rga;; - ;3 ?:mt 8ost of the unit is rather low and
interprttation of the bedrock is based on published reports ' i | numerous with depth. it. Kuskokwim drainage bogs presently and bops. Much f{11ing required of areas which argillite, chert, limestone, quartz, 50 to 200 feet and may have a and vater plants. (13a)Is ! 1i)on arin : r2ng bogs ably g;‘e:ﬁ seciments. ;'8 sb" e:"tmte" al gne:ts:; t rge r ages m‘:i ding a poor foundation, Gravel is
by Brooks (1911), Capps (1913, 1935, and 1940) and Mertie : area~-(2a)ground general- | expanding by thaw- could not be by-passed, Ground is susceptible 13¢ i3d quartzite, graywacke, slate--generally core of poorly consolidated bed- sparsely wooded with small black d?a.‘im aa > zripoorly :Eoia cl y Is :‘{1‘1”“ ° i;:ep. gra e: = ran%e :wg;nﬁ’t’;lp for baie course, and, if ;creenad
(1919); study of the surficial deposits was by a detailed . 1y soft, wet, and soggy, ing of ground ice. to intense frost action and to subsidence the most resistant rocks persist. Many rock. Intervening swales hold spruce, larch, dwarf birch, and . Strine boeﬁr:r: o:'{;h ti owie eva= n t un bs s A s Sez.:iay :dcomp:c if fv roademetal in most of,the ;-1d es of bott:
photogeologic study supplemented by field checks. The i with numerous ox—bow because of thaxing of ice lenses, Gravel only sxall boulders and pebbles are well small lakes or string bogs, or numercus bog plants except,on the e t s fo a in S °?S nd 3 e vomy 10‘?2\}) ar:as fl tla pondioniy ?{3) and (13a). (13b-e) In' open \gralle s i
geology of the Farewell-McGrath area is based largely on | lakes, swaaps,and rare sparsely avallable, Subject to occasional rounded. Till is gray and covered in are occupied by (13a). Are:xs of highest ridges which have same cover sa.\;: x(xg)u;eta.s o:noo usitns drain- have va:)‘,v ndcm 1ear ne foult Lo compact. ( tains thi ;mit. affords :p ood fouidat?
published and unpublished works of Arthur T. Fernald (1960). ; - string bogs, flooding. 13 13¢ most places vith 2 to 5 feet of red- (13a) usually have a more subdued |&s (13) ridges. At higher altitudes unman to m: gnm this see Si’ii‘ﬁt ane siope L mognmmish sabundant s'uitablg material fgx:-
Botanical observations in the Susitna drainage area are . : : | , dish clay, silt, and sand. Unit may dbe pattermn of ridges, are found at (13a) has a lowv alder, willow, and cale Wpof the lakes sva v - d const estion In narrow valleys ands
those of F. R, Weber and in the Kuskokwim drainage area - . o covered vith 1 to 30 feet of dark- the debouchure of old glacial heath brusk cover, Vi{'-h lichex'm &and . ";'inger" lakes :;:a _dns r;c ck.domes very stee Y 1o o
those of published and unpublished material of William H. s : ’ ' (13) Ground moraine, colored peat and silty peat. (13a)Same channels, or in the vicinity of mosses, (13b-e) at low elevation :izngate in the airec- beep::s::towh;:h  do subject).' t;ﬁ,,;ﬁg:,,"ﬁ
Drury, Jr., (1956) botanist with the U.S. Geological Survey. Well stratified brown and gray sand and Gently sloping fans formed by Fans near mountains covered with Very good near apex of Susitna drainage |Sand and High bearing Easily excavated with [Suitability for construction varies directly undifferentiated. | as (13) above except that (13a) is end moraines, Numerous lakes and |has & vegetation similar to (13) tion of the morainal summer and avalanches in winter. Winter winds
The geologic units throughout the area were delineated by 3 silt covering well-graded fluvial gravel streams; generally overlies willow and alder brush 4 to 12 ft fan becoming fair toward area-—absent, or gravel unsus- strength when frozen. | power equipment except [with thidmeas; of silt and ‘sand cover. In (13a) Gl‘°‘_md moraine, covered with vell stratified deposits bogs are present in the low areas.iridgetop vegetation vhere trees ridges. (13) is better may make snow clearance difficuit. (13£)
F. R. Weber. Because these contacts were determined ¥ and sand. Often a dark peat silty layer glacial material. high, or in more poorly drained base. ; present locally. ceptible; Sand and gravel high ] when frozen, Silt dif- | general, rather good for cojstruction in the modified by of boulders, gravel, and sand. Sediment (13b-e)Blankets gently to steeply {are smaller and scattered. Steep’ dreined than (13a). siiilar to (13b—e) tut cut by dee}; steep—sided
primarily from aerial photographs they are, of necessity, ) | at the sux-face_. Thickness of silt varies areas with dwarf birch, heath, Kuskokwim silt moder- vhen thawved, silt ficult to compact but |upper parts of the fans vtheie gravel is cloae outwash. generally very well rounded and less sloping ground on the sides of slopes and high ridges are cover- (13b-f) 1s well drained ‘hich would impai aii ment and
only approximately located. Alluvial fan from 0-15 ft, thinner near the mountains and sedges. Farther downstirean, vy drainage area— ate to moderate to high when | mixture of silt,sand, |to surface and poor in lower parts where silt — | (13p) Grounc_l woraine, than a foot in diameter. Surficial the major valleys or on the steep [ed with a carpet of lichens and Present streams tend to. canﬁx;: :xt:nsive bridgz ;ux M:,':é
deposits and on apices of the fans. in both the Susitna and Kuskokwim ! discontinuous intenss. thawved and well and gravel easy to is thick and ground-ice is présent. Gravel covering poorly blanket of reddish clay, silt, and sand sides of narrow mountain valleys. {mosses. In protected hollows and follovw the old glacial red R
The Fairbanks laboratory of the U.S. Bureau of Public ! drainage areas, fans are covered i lenses and layers drained, low when compact. available under silt in most places. consolidated as vell as thick peat beds may be (13f)Lies on moderate to steep {|near tree line, thickets of heathx side channels in (13f)
Roads, under the direction of Simon M. Soboleff, made the i b with a heavy growth of spruce; . of permfrost at poorly drained. Slope ] bedded rocks. present in depressions. (13b-e)Five bedrock slopes and is cut by dwarf birch, alders and willows ’ )
analyses of the samples collected by F. R, Weber. The Soils : white spruce with some deciguous depth of 3-10 may stand at 2/3:1 ‘ {13c) Grourd moraine, to 50 feet thick veneer of ground mo- deop (30 to 150 ft) gorges form- .|are found. (13f) has & similar.
Division, U.S. Dept. of Agriculture, made the analyses of trees where well drained and a feet in finer except in unfrozen ! covering well raine overlying various types of bed- ed by old side glacial streams. ' |high altitude vegetation cover .,
samples collected by A. T. Fernald in the Farewell-McGrath thinner stand of black spruce in grained sediments, sand. { °°n5°11dat|ed: rock. Iocally this veneer includes loess, as (13b-e). (
area. poorly drained areas. absent in gravels. : ‘ \ (130) bedded rocxs. colluvium, or rarely, peat. Components
. ) ‘ 3d GPORH(} moraine, of this till may be larger and more

The geologic units were first delineated on aerial covering granitic | angular than (13) and may be made up in :
photographs and then transferred to topographic maps. The , ‘ ( rocks, ) large part of the immediately adjacent )
surflcial and bedrock deposits have been broken down into ' | Oneto 15 feet of organic material over- | Flat or gently sloping areas Some open black spruce forest Excessively poor. This Depth to perma-  |Intense High bearing Very difficult to Road construction almost prohibited by 13e) Ground poraine, | bedrock. (13b)overlies poorly con-
units, not necessarily of conventional geological for- i | lving a mixture of organic rich silt mapped only in the Kuskokwim grading down into quaking bog 1s lowest-lying unit of frost in forested strength when frozen, | excavate unless thaw- | extremely sofy, saturated ground, Difficult covirmg volecanic | golidated bedded rocks. (13c)Overlies |
mations, but into units that would be of concern to the 4 . | and sand. Gravel may be present at region at the foot of alluvial interspersed with small islands the Kuskokum area except | areas 12 inches, excessively low when | ed. When thawed to stabilize soils. Almost impassable to (13£) éoc S- . well consolidated bedded rocks. (13d) ’
road construction engineer. They are arranged in numerical ! depths of 25 feet or more, fans. Bogs cover 50 percent of supporting scattered stunted along the streams them- Just below thick thawed. Slopes sub- viscous sediment man and vehicies except by "swamp buggy™. 3 ;‘oundlxmra:.ne, Overlies granitic rocks. (13e)Overlies i
order, roughly in relation to age--the youngest (most Alluvial apron area. ‘ spruce, larch, and birch. selves, moss carpet. Perma- ject to land-sliding | slides into excava- Subject to floods by rivers and minor channeled, voleanic rocks. (13f)Is similar to ' <
recently deposited) is number 1, the oldest is number 18. © " deposits Sedges, peat moss, and low brush frost, if present and sloughing when tion. Difficult to streams in the spring. ' (13b-e) but veries from 5 to 20 ft thick H )

The geologic characteristics of each unit are described in P ! common, beneath bogs, is at thawed. compact. Moderate ' and is deeply cut by channels, the { ,
the accompanying charts, and mechanical sieve analyses of dep't.h of 6 feet or to preat subsidence bottom of which contain coarse boulders, ' '
selected samples collected in the field are shown on the more. of ground upon thaw- gravel, and sand. !
cumulative-curve graphs. ing of permafrost. |
Geography - .
‘ Five to 100 feet of mixed loess and col- Gentle to steep (up to 60 per— Blach spruce forest with trees ! . i i i i .

The region between Talkeetna and McGrath includes some Two to 10 feet of dark organic silt Flat or gently sloping surface, Open black spruce forest with Poorly integrated Depth to perma- Intense High bearing pifficult to excavate [Very poor for road foundatlon, Intense frost luvium overlying limestone, graywacke, cent) slopes on the sides of about 3;5) feet tall, rarely * ?ii:rt;spggierzgr:z:h g:n:;atiy present, Int?nse i i‘ine }:;ig ?-:2:1@ st;eng:h ?ﬁl}!‘fi;ult v gxcavbate F:;tir:datmx; ]s,usgizggeat:aim;zuigtigznin d
rugged terrain. -The Alaska Range, with peaks averaging covering lighter colored silt and (mapped only in the Kuskokwim trees 30-35 feet high, isolated drainage, shallow frost 12-18 inches. strength when frozen | when frozen, sloughs heaving, subsidence of ground upon thawing ) 14 and shale. Silt, sand, rubble, and organic {hills in the Kuskokwim drain- white spruce, single birch a sheet of flowing water n-g t 2 tpegm-"t grained,poorly shen th eg’ m?lera N e {ngeg. han ° sh y’bpg rz close to fac Mog t Boe
6,088wfe:t iglhei%}ixt, crosse; thelareatiromlggr;hezstbto -5 sand. Some of the silt may be loess. region), which lies slightly birch, and groves of aspen on channels choked with Large ground-ice or dry, low when wet | when wet or thawed. of permafrost. Disturbance of vegetation material with gravel locally. Proportion, |age; local relief from 100 to trees. Willow and alder scatter- in spring; mosé remains on zorth-;acixi;ze drained material. :u:tjlecta:g ;1§$ ;in ;;:r:-aeeui ien:axm wr:;:s :n;o:ome ::arp ctslgsei rel:a;:ess::; :o
:2: Je\er:l.at t;zaﬂggzg;ag Szg?tnisio 28n300 fe:i c)ral ove Llocally, thin layers of eolian sand higher in elevation than high ground., Heath, d\v?rf birch, vegetation, numerous masses present. ' or thawed unless well- Difficult to compact. results in th.ykwing and formtion of a Silt and colluvium amount and depth of c?nuvum varies widely |1,000 feet. ed or in thickets, Floor a dense: saturated throughout slopes; at great- and landslidinggwhexgx thawad.qSoﬁe blasting gttain ridge summits where foundation is
Mt. McKinley which stands just to the north and sustains two Allg:iai-iﬁain found near surface. alluvial apron unit (4). Z;twllli.ow and aﬁer tg:c:ets llizﬁ:; POﬂdf, ard thaw drained. iilthsub- : quagmire, ! covering well f::ﬁrzla:;tzlsi‘:el‘:g: Eﬁti;ugoe; ii; N carpet of mosses 8 to 24 inches; ° |most of summer. er depths on thawed and poorly of bedrock may be best, much sidehill cut and fill. Roads on
large glaciers in this area, the Yentria and the Kahiltna, po xtensive in swales. Bog S. , Ject "ﬁ’di oughing and | ( consolidated, bedded io 15 toet thick. ye a thick. south-facing drained. Slopes in necessary. hill slopes subject to slides. Small draws
which dump large amounts of meltwater and sediment in : . with sedges and heath. lands ng w Bnin N i rocks. . » ‘ slopes. Ground- coarser materials and creek bottoms generally boggy and restrict
braided streams. All runoff on the southeastern side of the thawed and undrained. . . ! ' ice masses rare fairly stable. construction.
range flows eventually into the Susitna River, a major . "hen drained ,silt { * N ' in poorly
north-south stream which occupies a broad, open valley. In . ! stable at 2/3 : 1 to ‘ ' drained areas.
addition to the Yentna and the XKahiltna, the Chulitna, . 1:1. In higher, [ . _J
Tokichitna, West Fork, Nakochna, Happy, and Croto (Deshka) i exposed places, suhs;— - -
Rivers are important segments of the Susitna drainage from R i ceptible to gullying. . £ DESCRIPTION OF UNITS tinued
the west, ,\, . - . - continue

The Talkeetna Mountains form the eastern border of the . b . i v
Susitna valley which itself is interrupted by hills and low :-‘;il::’g :glzoafﬁei l:f peat and organie tf)‘lat;(prlmarily large string Water plants, sedges, grasses, Poorly integrated Sporadic ground- Intense Very low to nil Vegetation strings Practically impassable to man in summer except . } SUSCEPTIBILITY BEARING STRENGTH EXCAVATION SVALUATION FOR ROAD CONSTRUCTION
mountains, Talkeetna, on the Alaska Railroad (population 6 Y. 0gS wﬂ) in the lower and low heath. In places the drainage with a few ice masses may be could be excavated by "swamp buggy", passable in winter by dog UNIT LITHOLOGY TERRAIN VEGETATION DRAINAGE PERMAFROST to and and and
about 150), is the largest community in the Susitna River Susitna drainage. String bogs strings are dry enough to small streams. The present in the when thawed 1f sult— |team or tracked vehicle. In summer a few FROST ACTION SLOPE STABILITY COMPACTION MAINTENANCE
area. Susitna at the mouth of the Yentna, once an important ' are a bog on whose surface support stunted black spruce. length of vegetation drier bogs. able boat or raft vegetation strings may support the weirht of
trading center, now supports only & very small native popu- Bog deposits i are patterns, festoons, or nets strings are generally were used to support man and horse but water on t‘h}! side my be .
lation. Skwentna, a Federal Aviation Agency station at the ; of vegetatlon growing on mossy oriented normal to equipment. 20 feet deep. i Loosely cemented conglomerate, sandstone, Probably underlies glacial Barren or brush-covered, stream- Very good. Locally frozen Slight. Conglomerate has high | Difficult to excavate | Conglomerate and sandstone good for road
mouth of the Skwentna River, has recently been placed under . rldgestbetween which are local drainage. . } - i5 ) clay shale, and lignite. Conglomerate dep9sits throughout most of the cut bluffs in the Susitna low-' but no ground- bearing strength when | when frozen. Easy to foundation except close to steep slopes where
remote control from Anchorage. A few mining camps on Cache i present patches of standing ‘ ‘ composed of well-rounded pebbles of varied, | Susitna lowland, but crops out land. Near the mountains, coverad ice masses frozen or thawed. - axcavate with power many gullies may be present. If screened
Creek and on tributaries of Lake Creek as well as tourist X water or sedge meadow. ‘ 1\ resistant rock types; generally four only along deep stream cuts. with dense alder and willow present. Sandstone and clay - equipment when thawed. | of fines, good source for road metal. Clay
resorts at Chelatna Lake and Puntilla Lake are operated - Poorly consolidated, | inches in diameter or less. Conglomerate Forms low benches or gentle thickets with a few small spruce shale are high when lixture of clay, sand, | mkes sticky surface when wet and po;vdery
primarily during the summer. ; . bedded rocks layers usually near top of the poorly slopes away from the harder ard dwsrf birch. ! frozen, lower when and gravel easy to vhen dry -

e DESCRIPTION OF UNITS: —~ continued - . consolidated rock section, occur near the bedrock hills, Has a distinctive, thaved: Because of COmp;ct but any single ' <

The Alaska Railroad passes along the eastern edge of the . : - | mountains, and are frequently a reddish highly dissected gully pattem poor consolidation, rock type alone dif-
area and a new highway, roughly paralleling the railroad, is ] = gg:;g:tbecau;e ofhgon st:i:gi g;- oxidation. o: bench edges or along : unit is subject to ficult to compact.
under construction between Willow and Talkeetna. Eventual . . . . ong clay shale, an ¢ coal sireams. ’ .
it is planned that this road will be completed through to 1y . SUSCRPTIBILITY BEARING STREN(ETH CXCAVATION EVALUATICN FCR ROAD CCH‘STRUCTICL make up major part of section. Sandstone, . Sglg':ﬁd iI:i:::i-;y
Fairbanks. A secondary road extends west from Talkeetna Uit LITHOLOGY TERRAIN VEGETATION DRAINAGE PERMAFRONT T0 AND AMD AND i comzon in Susitna lowland, is yellowish ‘ 1

. \ E STABILITY COMPACTION VAINTENAKCE | & . slopes but as cement-
about LO miles to the Cache Creek gold placer mines, via FROST ACTION SLOPE ' gray, vell sorted, fine to medium grained; ing material is
Petersville. -Trapping, game hunting and fishing, mining, ' 3 5’;‘1‘{: g::e 5““%"0::1“; Clay shale is soft weskened by weather-

; ! - an . 8 80 wnishe
zsﬁzgiie‘:az?tzﬁ:ngi;t:‘i‘gt’.mug:;i’;n;?hszigﬁ ﬁ:: gz:nmigg;ied l; heterogeneous mass of angular rock The forms in this unit may be Barren or with lichen, and moss Very good, generally with |Generally absent | Unsusceptible in |High bearing strength |All units emsily exce~ | Individuslly thesé units are of small lateral black, andgzzzura in beds :zt- ::oreco:— ﬁéa:i:pes becone :
on to & small extent for a number of years, received con- 7 ragments ;‘anglng misize f§°m clay to gradational with each other. Talus | cover at high elevations.Willow steep gradient. in the coarse coarse material, {vhen frozen. Conditiomsivated with pover equip-| extent, but nay coalesce. Steep overhead nizadble as fossil tree stumps. ' :
siderable attention recently with the arrival of the "Sers". boulders. heicompqs tion o ctif}e rock cones are a heap of coarse waste and alder thickets at lower | sediments, Occurs | intense in as follows when thewed:|ment except when frozen| slopes are subject to landslides in summer, f
4 few of them have established homesteads on the Petersville a1 {ragnluentskvar es w;dglytcependlng on the | found at the foot of steep or elevations. 5 sporadically in fines, Bearing strength Talus difficult to avalanches in the winter, and to torrential . .
Road. giﬁieiong; ingl gg:?xit:o cvo{cr:ﬁi:hrgckl a:gll;tx.‘zvei-l;tes x:rcrlgp:er;;;‘irﬁ;p:: g;:::ze'gck { ;ai:::ﬁ{ained Rl':lc;xs gone lov . ath w:en fines | streans in spring breskup. Geper , the (iraywacke sandston it rtzit High (
) » ] ’ ’ H ! . a are absen hown s e r. uartzite ighe i 4 :
] o e llovial fan graywackes, sandstone, quartzite. chert. ravity ;r Tlope wach depostt. but | AlluviB:.l c;:; :g.::::: Rock glacier easy to gn;;; g s::luer than T;::n ::-:n o o;ntgﬁe ) conglomarate, shale,’si\te’ grgillit.e, aria sftlglé&:g:aag:a?;:nzam ! B;l:ren in high mountains or Excellent, Locally frozen Frost riving High bearing strength; { Can be excavated with | Road foundation very good but alienment very

The land northwest of the Alaska Range is drained by the deposits. limestone, and even reworked glacial may be concentrated at the mouth } to high compact e 1n the sarroy Halny ]I;n alley and 16 limestone, tuff etc. Covered in many highest hills and low 5 xith carpet of lichens and but no ground- common, steep stable slopes. {power tools but blast-| difficult in high mountain areas because of
Kuskokwim River. Major streams flowing.down the piedmont' material or recent alluvium. In local of small gulleys. Rock glaciers : \ Slope stabilit ALluviel ;an casy o u:it; héege’: nac.zzow R&i:y Sdu:hv!or;yOf places by £i11, colluvium, and loses less ta?ns i b:e:n 1;;;:: x;o:n; n};)s:ea. Heaths and dwarf birch, ice msses ing, particularly on | excessively steep slopes and rugged terrain.
;loie agdtglagi:iois;x; ﬁﬁ :heB‘zougihx’reMl::ée{hgi;:i’lg:gapltka alluvial fans components may be rounded are tongue-like bodies of angular Talus cone ux};sta‘ble compact if variety :het Kxew o ;l‘ Riv:rmiil t: be moted vhen Well consolidated, than five feet thick. present rounded }gmobby ed an . :n przﬁ:{egnguvﬁiizwnt:ic::ts . pPresent. pinnacled ridge crests,| Good for riprap, base course, subgrade or
Rgie:.o Par:s of most of tfles’se s%reamsrreceive meltwater from and stratified. rock fragments, resembling a ' due to delicate of size grades pre-| evaluation of s road route through the bedded rock surfaces, Highest mountain ‘ line. At lower elevation an ° Eﬁ?iblitn:ce:sary.t per;io:: fi}L Gogddf:rdroad met:l and
present~day glaciers so the upper reaches are braided whereas emall glacier, occurring at high : equilibrimm of dea sent. mountains is made. Good sourte for base areas are extremely rugged || open forest of white spruce cu © compac aggregate crushed and screened.

7 N altitude in rugged terrain. Local’ f sit. Subject to course but scme crushing may be necessary. vwith steep-sided or nearly (up to 60 in absence of well-
the lower sections on the silt- and sand-covered flood plain » PO - . . P feet high) or dense graded material
meander considerably. The Kuskokwim River itself in this alluyial fans are composed of rapld movenent. " - vertical valley walls, with groves of aspen or birch. )
area is a meandering stream and has a typical interior angular and rounded rock fragments » Rock glacier good in matterhorns, aretes, cols and ‘

- il of various sizes found at the inactive; poor to f . other features, the result of
Alaska history of flood-plain development (Péwé, 1948; Drury, mouth of large gull ’ ; 1 ’
1956). & eys Or small fair in active due | the sculpture of glaclal ice. ‘
. ::ib:;iary stre:.na. Formed bily @ to ereep of deposit ‘\ L hctive glaciers are present. ,

The northwest mountain front in the area is quite ' ermittent streams pr Mluvial fan good in o £ In the Kuskokwim drainage the ‘ i

abrupt, marked by a prominent fault. The South Fork of the ‘ :ﬁ;‘gﬁ m.m‘ in torrential _ ‘ . - | flatlying, poor in o ) i ' ‘ gighzxahﬁés mayi:° rounded 1’ ’
Kuskokwlm River arises deep in the 'mountains. Rainy Pass, 2 | ‘ ) ' subgect to Tende ' : pineted sumits. | ‘ ~ R . -
low-altitude (3,000-L,000 ft), winding, narrow, steep-sided :2191: and- . . : | e e
pass lies at the drainage divide between the South For]z and j ) ‘ \ I . N )
the Happy River in the Susitna drainage. Another low (2,000- Eolian, poorly graded ten-gray send Dune-covered plain, character— Dunes now completely vegetated Uostl i t th | Easlly axe : } Granitic or intrusive igne k i '
. y well drained with Not present at Unsusceptible High bearing strength | Easily axcavatsd but Fairly poed for read foundation. Minimum . gneous rocks Forms some of the highest ard Barren in high mountains or Excellent. Locally frozen bl .

%igggiéz")"Vii;:;a%ngzgaghza;:aégg,;’z:‘ :H°§aiig i;;;yigi:gger up to 75 feet thick with thin reddish ized by long dune ridges and Open stand of large black and local swar:i areas, Sand shalfow depths except intense [when frozen or thavgted. wallsycave readily. gradcz on rotds allgned parillel to dune (7 g;fd‘i:s gé'?ni'?e,monzox}it,e, grano- most rugged peaks of the mapped \ with carpet of lichens and but noygmund_ gi:‘;;feg;i € 3t§; :::;nit:t‘;ﬁngth, :Z:‘:;r::u?;:::;i‘n%o:nd E‘Zad gigii&iznizeg gsoodub:t‘alignment,
and of the South Fork of the Kuskokwim River. Along the 8 zone at top. Locally covered with one- irregularly shaped dune areas. white spruce, birch, and dense very permeable. except very very locally in |Unfrozen sand slopes | Difficult to ridges (NE-5%). Local boggy"areas can be .nO: i‘ev’w ;jmte,‘or'iiabase. Covered arsa in the Alaska Range where mosses, Heaths and dwarf ‘ ice masses frost riving. slopes. quarrying and crush— exzssively steep slope:wa:da:\?s egc:l;se 2,1:
latter route is one narrow canyon l miles long on the South ‘ Toot-thick, dark orgenic silty leyer, Ridges about 3/4 mile long, groves of aspens on dune crests; ! locally in boggy areas. very unstable. compact, avoided. High escarpment near Kuskokwim - i t: pf'cesfb_,r till and colluvium active glaciers are present; birch, with alder and willow Present. ing. Frost-rived Of limited areal extent at loweggel va:;a )
Fork at Hell's Gate. Shorter, high-altitude passes (l,000 Sand dune gently 58“}"":,‘2’ ’é‘:’;‘l’_‘a"{l}‘,‘eﬁ?f ‘;g aiso scattered 1"’5‘31‘:‘[3"8 and '.f boggy areas. River limits approach from ﬁ'hat direction, Granitic rocks ess than five feet thick. a}lsolron;s iﬁt. Susitns snda thic};ets in protected blocks on surface Good for riprap, bass esirsa 51:5??;6& or

g N deposits abou eet, ign willows, continuous en i ew low-ly rounded hills ullies near tree-line. 4 ’ >
g::;igi;:) are also present between the Susitna and Kuskokwim posit 1 NE-SW with concave side to south- carpet. Dune slopes and Arregular ' ) ! ‘ the Susitna grainage. }giills at lower altitudes . gigi'égl:x:avate- pervious fill, Good for roxd metal and

. . . a east. Slope on southeast averages areas have open black spruce : J ' are also relatively barren. f\ compact in gbsence aggregate if crushed and screened.

The major population, trading, and transportation center aix_l;g\nx:tBgotgezgente.;czgtno;;:::ﬁnside Iorestt;' heaths, birch, lichens ) . . ) of well-praded
of the northwestern part of the area is McGrath (elevation { rtions relat?.v 1 1' 1 it.he present. . ; material.
3L9 ft) on the Kuskokwim River with approximately 250 persons. ’ gg < and ponds le yuevesé v . ‘ i ) .

Farewell (elevation 1538 ft), at the mountain front near the ! tegracre‘ e}; carmeg:a(lg(.) fezf.? i ] !

South Fork, is a Federal Aviation AgSency communications g . ' ! Creenatone, andegite ei: : ; .

station, A few small nat_;ive summer camps are.found on the ;szigi:;; dmuzzrfﬁi‘:df;i:m on . : X or rhyolit;; may a_]_gé %: 1::;,_-::;:];;’ Egl:g: 52;:‘; ::irgi sx;z::tams ?‘;;Z’; °: ‘élth Cal‘peg 0£h ( Excellent. Locally frozen Unsusceptible, High bearing strength; jRecuires blasting and | Roed foundation good but alignment rather

Kuskokwim River. The primary transportation in the area is north and west. This unit lies ' 18 with some of the well-consolidated drainage. Most of the ™ 5 @nd mosses. featns 1311t no eround- local frost stable slopes. heavy equipment for difficult because of steep slopes. Good

by boat and by air in summer or by dog team and by air in only on unit (5) . ; : bedded rocks, unit (16). . tains b . b se moun- ard dwarf birch, with alder ice masses riving. quarrying and crush- for riprap, base course, subgrade, or

winter. The only road is from Sterling Landing on the Kus- ! J * ) v ; ’ G ':h ave been covered over and Wii_l.low thickets near present. ing. Frost-rived pervious f£ill. Greenstox’:e and ‘bas;lt

kokwim 18 miles downstream from McGrath to the gold mining { ’ | oleantc rocks ln rors anbed area) with tree-line; fow stunted blocks on surface good fa road metal and aggregate if

cehters of Takotna and Ophir, L3 miles northwest. - { ‘ ‘ , Enzg;;r:ui?‘:cz :f‘sf_gi agtﬁ;d’ black spruce. easy to excavate. crushed and screened. Andesite, dacite,

{ . 3
Climate . | Gray, well-bedded gravel, sand, (9a)Gently sloping floodplain (9a)Nearly barren gravel flats, {9a)Excellent. (9b)Very Absent. Unsusceptible. High bearing strength | Easy to excavate when | Excellent for road foundati)m but alirnment steep—s.ided. Jointing results gifé:ﬁ:?:gf:ﬁift angk rhyglite are chemicelly reactive

and silt, some boulders. of low relief directly in front (9b)Covered with low willow good, except slightly vhen frozen or dry. thawed, Difficult to restricted by abundant channels. Numerous in prominent grooves in graded material gzsi;t: entused ;; segregate and might

+ = Climatically the region of this study comes within the Sa 9 gt t_a;dst;ng.glac%ers in the brush, fireweed, grass, and impaired or ponded in Sand and gravel high compact if poorly bridges or costly spans required to cross rounded surfaces. - ’ frate eas™y-

classification of "Subarctic™ with mean annual temperatures , usiina drainage; num:r;us sedges, 0ld cut off channels. vhen tbaved. When graded, but easy to these outwash plains. Subject to winter icing, \ -

varying from 25° to 35° Fahrenheit (U.S. Weather Bureau, (9a) Active glacial | ?nasgqmc;iing, t?rreng a zt;eama. Gravel 1s very perme- drained, stable at compact in well- to spring and summer floods; and to consatant - .

1943). Considerable difference is found between the northwest outwash i . 9b3_ m Y r to (9a) but w ;d no sble in both units. 2/3:1 to 2:1. graded mixture. channel shifting, Strong winds present near :

and southeast sides of the mountains, however. The Susitna (9b) Inactive glacial i aﬁt ve s re:-_m:{, althiugh.o the glaciers in winter possibly impairing " :

drainage area is under a maritime influence with a mean outwash ¢ agngls still visible. ilf” snow removal, Gravel good fér suberade, base “ -

annual precipitation of 29.56 inches, which includes 129.7 \ Mokon, aeas e oy sha 4 om coarse, and if screened, for road metal, f

inches, mean annual snowfall., The Kuskokwim drainage area { akes, Some silt and sand present

is under a continental influence with 19.13 inches (87.8 | at the surface. . - '

inches snowfall) mean annual precipitation (Fernald, 1960). : ’ ‘ ]

The McGrath area is characterized by an extreme range of tem- ;. ' ;

peratures between summer and winter; the summers are warm . . : |

and moist and the winters cold and dry. The transition (10a) Well-stratified brown and gray A bx'-oad-, gently §loping,undu1at.1ng At higt_xer altitudes close to (10a)Fairly good on Present at depths { Intense in the High bearing strength | Difficult to exca- (10a)Feir to pood foundations,after stripp— ° .

periods are short. There are fewer extremes in the Talkeetna b sand and silt with small amounts of plain in Kuskokwim dr§inage.Borders mountain front, ground is upper part of fan be- from 1 to 5 feet, | fine silt mantle,|when frozen or dry. vate when frozen, ing silty material,near mountains and on

area. The sumers are cooler and the winters warmer than at 10¢ 10 organic material, overlying well-graded Alaska Range and glacial moraines; | covered with fdwarf heath coming fair to poor on ground-ice masses | negligible in the|Sand and gravel high When thawed,vis~ upper parts of fan,Little grading renuired .

McGrath., Both seasons are rather moist. Arctic or near sand, and pebble, cobble, ar.md boulder slopes toward the north from 4 to dwarf birch, cottongr'i?s tus- lower part.: present locally coarser sedimentslvhen thawed. Silt has cous silty sedi-~ except across terrace escarpments, In lower !

arctic conditions exist in the high mountains. (10a) Outwash fan gravel, Generally covered with dark peat 10 percent,slightly steeper at base| socks, and lichens. Slightly (10b)Fair to poor. in silt mantle, -lvery low bearing ment slides into parts of fan gravel is-at depth of as much

. . deposita up to 2 feet thick. of glacial moraines., Separated from| lower, scattered white and black Numerous tiny thaw ponds particularly in ptrength vhen thawed excavation, Dif- as 15 feet. Road must be aliened to avoid
Glaciation and permafrost (10b) Outwash fan (10b) Same as (10a) above but with 2 to flood plains or major rivers by spruce and larch are also present. | developed on both units unit (10b). Poly- unless well drsined. ficult to compact numerous bogzy areas. large quantities of .
) deposita ’ 10 feet of peat and a thick blanket of terrace escarpments 5 to 25 feet At:. base of the fans black spruce, | but mdst common on (10b). gonal patterned Silty ground subsides | where silt abun- well-graded gravel and sand available within ’

The effect of abundant moisture in the Susitna drainage with silt 1 eolian silt (loess)over the bedded sand high. bireh, a‘n‘d some aspen are most ground present upon thawing of per- dant; fairly good unit, (10b) Fair to poor for road construc—
is seen by the presence of large glaclers on the southeast ' { and gravel, Both 10a and 10b contsin common, %illow and alder thickets locally, mafrost. Silt is sub- | elsewhere. tion, Numerous swamps and bogs. Subject to
side of the mountains compared with a few small ones on the some colluvial material near the mountain are present in swales throughout Ject to sloughing and seasonal frost action as well as subsidence
Kuskokwim side. A similar relation, although under more front, the area. landsliding vhen thaw= upon thawing of ground-ice misses, Well-
rigorous climatic conditions, existed during the ice ages. ! ed and undrained. When graded sand and some gravel available at
The whole Susitna valley was once filled by glacial ice ! ) drained stable at depths up to 25 feet. !
which covered some of the lower mountains and hills such as i ; 2/3:1. Sandy gravels .
the Peter's Hills, Yenlo Hills, Beluga Mtn., and even Mt. . ’ . are stable at 1l:1 to . ‘ ’

Susitna. Deposits of a major valley glacier in the mapped 2:1. I’

area have been recorded from as high as 1,396 feet (Péwe and . . : ’

others, 1953, p. 3). Some of these deposits are very thin » | Heterogeneous mass of material ranging Inactive remnants of most recent Generally barren except for Excellent. Rock at freez- Unsusceptible High bearing strength, | Could be excavated Good foundation for road constructioun but of

or consist of isolated erratic boulders, so, for the pur- ' in size from clay to small house-sized glaciation located high in few lichens and mosses, ing temperature, except in the Steep stable slopes. with power tools very limited gerial extent. Possibility is )

poses of this report, only glacial deposits which average boulders derived from local bedrock. mountains, may grade downward moraine may be presence of but some blasting remote that these deposits wld be encounter- '

5 feet or more in thickness are mapped as such. Iocalities, into a rock glacier. ice-cored with mich moisture might be necessary. ed in the course of normal road eonstruction ‘

as tops of the higher hills and low mountains, where the Alpine moraine 32 remant of and fine Easy to compact if because of their location in the mountains, . z !

drift is thin, are mapped® as bedrock. Ground moraine . glacier ice, material. sufficient grade unless some very high pass through the ,

blankets the Susitna valley but all except the most recent size range present. Aleska Rangs is considered. Good source for '

of glacial deposits are covered in turn with a few inches . subgrade and base course if screened.

to 2 feet of windblown silt (loess). . . %
‘ . .

Glaciation in the Kuskokwim drainage area was not so ! : ) ; ; ' . ‘ {
extensive as in the Susitna area, Large glaciers occupied : . ’ | . ,
the valleys on the north side of the Alaska Range and extended | 3; , ) |
some 20 miles out from the mountain front but did rot coalesce ‘ (
to form piedmont glaciers. End moraines of the valley glaciers FORM 10 -348 'S. DEPAR . FORM 10 - 348 —~ -
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